Uptake of adriamycin by rat and mouse mast cells and correlation with histamine release.
It has been shown recently that anthracyclines induce an important, noncytotoxic histamine release from rat and mouse peritoneal mast cells. In the present study we evaluate if histamine release is related to Adriamycin uptake; in addition the uptake of this antineoplastic drug is studied in other normal or tumor cells. In rat and mouse peritoneal mast cells, Adriamycin-induced histamine release is quantitatively related to its intracellular concentrations. Significant differences in Adriamycin uptake are observed among mast cells and other cells. In mast cells, both the uptake of the antineoplastic drug and histamine release are greatly limited by the antiallergic drug sodium cromoglycate; on the contrary, in other normal or neoplastic cells, sodium cromoglycate only slightly reduces Adriamycin intracellular concentrations. When tested on KB cells in culture, sodium cromoglycate does not interfere with Adriamycin cytotoxicity. In mast cells, Adriamycin uptake is temperature dependent, with an optimum at 37 degrees C, and slower than histamine release; histamine release was in fact completed in 30 s, whereas the uptake reached its maximum in 30 min. The influx is pH dependent, with a maximum at pH 6.8, and is blocked by the metabolic inhibitor antimycin A and omission of glucose. It is also possible to limit Adriamycin uptake and histamine release with the calmodulin inhibitors chlorpromazine and trifluoperazine and with the calcium antagonist nicardipine. Adriamycin efflux from mast cells is extremely rapid, temperature dependent (very slow at 0 degrees C), but pH independent, and not modified by metabolic inhibitors. These findings suggest that Adriamycin accumulation in mast cells involves an active transport system which can be inhibited by several agents, among which are sodium cromoglycate, and calmodulin and calcium antagonists.